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Abstract of JP20031 99460 

PROBLEM TO BE SOLVED: To provide a transgenic mouse of Parkinson's disease model, in which a 
double-mutant gene of [alpha]-synucleln gene causing Parkinson's disease is introduced, reproduces 
an appearance of Levy bodies and behavior abnormality, and loweres of intracerebral dopamine. 
SOLUTION: This transgenic mouse of Parkinson's disease model reproducing the appearance of Levy 
bodies, behavioral abnomriality and lowering of intracerebral dopamine is obtained by forming double- 
mutant gene of [alpha]-synuclein gene and introducing the variant gene into a mouse. 
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[mm 1 ] mmmm i t=s^tr $ ymm^i 

t/. 7^ym^^s3<^7y-y^mzmti7iy 
-i^y^yx^A y9 y>^9'Kk 3- Hf s d n Aiirot 

H-t S D N A*«h h A*-CJ> I. . Wm 1 tIEKcO h 7 
[^*3S3] H(rlSTo^-:5'-*?rhy-irot-^- 

m^m ] miem-io^pji, r s /B!#^3 o co 
77~yW^^zm-fh7%JW^if:^\^:^~y'm 
fizwrnth^mtht. it««i~3<^v^-m*>fc^ 

wm-h^n-Qhh. iii«ai~4«v^-r*t*»tEa<o 

wchh. is*fl6{ciEm<oh7y;!^£^'x-.y^'v'> 
A. 

[i«*S8] mmi-'7(D\.^ffit'{zw^(r)Yvy 
x9^}--y'/1im, 

[wm9] mW^-^yvymmm.\^-Y- 
f-mmmzm^tih. mms{zm,(r)xi^')-- 
yyum. 

[ mim 1 0 ] wm^(nmm^ 1 1 ^-tr s y iss 
^c*>(,^T. T5yi?#-f socoT^iy^ttffiSt- 
m. rsyi8»#5 3<or9r:v«Bifc:ffii-^-&r5 
y *<fl!507 5 ym.i,zmmhm-<mmi^th 

a-i^jJ^W >':5'>->N'i5'«S:3-H1-«)DNA*^ ^ 
*^rro*-^'-W«l|fflnFfcffiB§ilTV%Sffl^t D N 

ASrlg^L, HffiefflMtDNAatXSfE^v-^^-SrV 



-H-fSDNA*«th63fe-C*S, Of^lEttO 
[00011 

^yV ymWSSSkBFi-'Vhh a-i^Ji^V^y ( asvn 
uclein) ae?^Zfi3S^Bae^i&»ASixTV^a. 

m\-yyx'j3i~yi^-7'f>xff)t^m^^Wj 

RV. Wihyyx>'x--/'?^^Xim^-^fzJ'^-^ 

yvy^^moxif >j-~yy:miizmth, 

[0002] 

[fi!3lW)Siffi] y-C-df yyy^(Parkinson's disease: 

■ 'm^\z:hhtihwmi&Mb Ltst 

^mh. ^mm;^\i'^mm(r>\'-f^^ym.^ 
wmm.'A ■ m^b ^k. ^<r)mz^w&. 

«F(c i h ^m-mm3k<7mm f-/-? § ym^t^^i 

l^OJSiifc UTL H-AtJi&fL Y-f^k^W.7^::^X 
0, 5Etrf^. ttztif^x. A-dfyyy^cofi*fl<r5r 

[ 0,0 0 3 ] MM. ^m. m.mmrj:}iizmm 

ementia with bodies:DLB)'C<bO. BSMS^&c^ 

[ 0 0 0 4 ] A--df V y ymco^mnm^mx-hi 

1997^fcPolyiiieropoulos^>{i>f U7t^*J ->-V<0^ 

If y N--^ y V ymjkffimmigxt^ <o . mmmFf-^^ 

5X-feyx^M(A53T)$r5|i2L7t (Polymeropoulos MH, 
Uvedan C, Leroy E, Ide SE, Dehejia A, Dutra A, Pi 
ke B, Root H, Rid)enstein J, Boyer R, Stenroos ES, 
Chandrasekharappa S, Athanassiadou A, Papapetropou 
los T, Johnson hIG, Lctzzarini AM, Duvoisin RC, Di I 
orio G, Golbe LI, Nussbauo RL. Mutation in the alp 




ha-synuclein gene identified in families with Paric 
inson's disease. Science 1997 Jun 27:276(5321) :204 
5-7) .^t> izm.mz\i Vm^tPh 5 X-fc 
(A30P) *<?lig$iX (Kruger R. Kuhn W, Muller T, Wo 
italla D, Graeber M, Kosel S, Przuntek H, Epplen J 
T, Schois L, Riess 0. AIa30Pro mutation in the gen 
e encoding alpha-synuclelnin Parkinson's disease. 
Nat Genet. 1998 Feb; 18(2) : 106-8. ) . ^JStt-'N'-^y 

[0005] «L.v^iitis§:j!i!i. r^xvyjio" 

m-b:itift-tt-fnmz^j:nx\^h, v-^xtis-? 

^3iA( b y y^i-'x- -y ^')^SWjif£iFa«l{x-y 
.y yy) Srff o/cfflfr^fNIS-r 6 si t *«^lgt 

mmi%mmiMk^ h\.zmm-h^><r>}L^i.tyti 
[00 06] ciix^T-tc. f^-^yvym<r>^f)V-7^ 

^m^^ixX\.^^j:\\ 
[0007] 

^j:^tifzi><ox'h 0 . yv ym^sWcSL^xht 
a-'y^9v^ ywirf-ffy-'m.mm^&ftimKtti 

y<r>^T^im-th^^-^yv yJS* r/i- f 5 v:^ 

nVyyx=Jx.~'/i''7^x<mim(i^j: 

WR-m. Pih^yxj^'x-v^v^j^m^fe 

[0008] 

mmm-hfzib\,zmm^i:'^r,tzm3k. a-~y^^ 
vAym^^-^w^'^^mm.. m.^m. 

yx>''x->y;5'-7>>;^S-i§Sc:i:ic^?ftL7t. i/c. * 
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A (co-injection) ■thZ.i.\Zi,'>X . SS^WtfrHh 

5 yx i^'x -'/f'^^ xim^him&n±-rh t 
^zmi. ^m^t:^^thizm^t:. 

[0009] PL<{i, :^mm^(>iil ) J:0<S^tt 
tSZ^SSa - v7 ^ V>f Vji^S-tlSSL, 2 ) 

tut. 3 ) Hfe^:? WN'^*® (Green fluorescent pr 
otein) i:'7^x\;zmxth:it\zX'>XizS},z^t 

ixfz?0'7'^xii>h'M%Wk hvyx-Jx-'/i^-^^xi: 

iihW)izmmizMmthimi:m.-thzti,zmL 

[0010] -i^jth*,. *l6BB<OStJiJaTOilOT* 

( 1 ) um<^mm^^ 1 tc.T^t7 5 ymmizti^^ 

X. r5yKS#30<077-y«StfflS-tST5/ 

^ymf^53<07y-y^izm-r?>7^ytk^ 

9VAy'9 yt^y^^^-Y-fh D N A*<r P^-^'- 
c^*JffllTtcffiS$ixT ^^SfflJSi D N ASr^SA^tiTV^ 

(2) m^a-i^y.9VAy^yn7%.^^-Y'^h 
DNA**b h4*-c&s. ( 1 ) \,zw&(nyvyxvx. 

~-/9^-^x. 

( 3 ) Mernt-^'-*<Thy-iro*-:J'-T'* 
(1) X« (2) fcffii8<0h7>'X>''x--/^'-?'> 

X, 

( 4 ) friem-o^^ii. T s yss#^ 3 o cor?::^ 
•^h^mchh , ( 1) ~ ( 3 ) ov^-rti*»fctEtt<o h 

yyXi/x~'y9'7'^X, 

( 5 ) «iieaz«O^M{±, 7 5 5 3 (077- 

ss^STj) I. . ( 1 ) ~ ( 4 ) ff)\\rtdi-\izws:<n Y 5 

>';^>''x:z.y^'-7'>;<,. 

(6) ^t>\,z.mm=i-7-t~imx^tix\^t. 

( 1 ) (5) ffiW^t^nz^ffiV^yX'Jx-'/^ 

( 7 ) m^^'^-ij-\m.^mL9 y>^9'§X'h 

(6) fci3a<0h9yj:^i^'xr..y^'-7'>>^. 

,.( 8 ) ( 1) ~ ( 7 ) c7)^,^•fi^*>(^iBKc7) h 7 
x--y^'v'>x^ffl(,^s. -'N-^yyy^asiw;^^' 
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(10) 1 {^s^-r r s y Bse^iicfc 

mmmim(r)TiJWtizs.mri>m-'<7)^m. 
7iym^5 3(07y-ym^zmtiTiymn 
mm<7)7s.ywinzmtm-(r>$^m^^tha-'> 

a=i:-9-<7)mmT{zmm^tix]'^mmiDNAm 
^muzmxi. nt:>tifz^mii:mm-?^xizm 

^mmm-j^^y<mTi:'m-ri^^-^yv ym 

=i:7')l^V^yXi^j^~yf'-?^X<7)imiJW:. 

(11) m^a-i^^'^v^y'^yf^'^'K^a-Y'i- 
SDNA*«t h4*-C-S>S. (10) twieijoh^y;^ 

[00 1 1 ] 

\,zWk-thV^yx=y y-^^Xiin-i^y-j ym 

tctifts Ph'-yjN*je^tffi!)^«&v H->'N-5 y<m 

SI Y8713fc ^nnfZ . d (r>=tT)VW^{S\ W13) {i^-f^O 
10 0 121 *f6BB<^Z^MSa - v 7 W'f Vjie 

vjf^l^-f y:?y>'N'^'«$-3-H'tSDNAT'*)l>. IJl 
3gMS:«IAt&a-x7^'W'f Vilest tTti. ZM 

^m.a -z^yi 9 ^-ite^j&^A^^ir v^s yvy 

xv-'i :i v^'^'^xtK )^-^yv y-^icfctt^s t'- 

*>*iS. C:<0J:3=5rDNA{i. ffUxtf. ^<Ohha-i/ 
ots:\x^yxis^mmz^\^hiih. \x^yx%% 



[0013] m^-mmt 1 icie 

coo 141 a-j/5^U-^yrJ'yA-^'«{J. asi, fli 

m:'yyi^y'^(r>m.\z^\.ti:\^r^m^Mzii 
or5/i!S^3 o&r/5 3<oT7-yi^KfflS-rs 

[0015] :$:^B3cODNA{ijSfJ|^$ill.:: t *<ail 
jaSMSJi, *j*H3<ODNA3!(sas^r<^' 
^'-tf<orot-:5'-^ffllTfci!S$<TJtfflJ«;lDNA 

Mzmh'm.^^'mmxc^hy:. Mhy-irot- 

[00 1 61 ^rtJ, *l|BHtffli-^/9ni)PCR. r^^v 

mmmt. m^\zi<%hixx^^h%%ffy)mzi. 

[00171*^<0h9>';^i^'x--y^V>Xtt. T 

%jm^^3Q<r>r=j=~ymmzi^mhr^Jwm 
imnr^jmzmcfh^-m.^. r^ym 
##5 3(07^-ymmtziis^th7^ymmm<r> 

7 S y K(ca^-r€.ISZOSMS:*-t S a - xif ^ 

"yxxhh. 

[00181 Z(OXo^h^yxi^x::."/^^'7'^Xii^ 
J:3tCffl8itDNAS:fl^L. n(>tltimtDnAi 

'7''^x<r)^mmvmmi>z'7^ yvx. ^i^sy 
^%n'ofz^m^mm'7^xmmz^m.L, 
-^^ximnL. ^tixtz^'?'^xt^(=msim^x.i>n. 
Ai^-fhW'^^xim^h:.t\izSi'^x%hztifi 

X-%t, ^tiXtz^-^^Xt^hffim^xMki^t^ 
•7^X<mmt. mUi. -?^x^i:*)m!,Lt:Ly:/M, 



• # 
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[00 1 9] 3|s:||BSi0h9>';^i^'x-y^'-7'>X«i. $f 
yM-^'g (GFP) AWotll.. Iife^3t^'>-^^■^'®i: 

[0020] if%mm!s^x.^uKt^{,z^ ite^v- 

tix^cfFv^x** <i,friejfflM ;l D N A S: (f V'^;^ 

-oiiastt^tggfc Lr. B?riaiffi«i;iDNASt/)i^i^ 

im^td^. ^tfiti^-^^xizmmmL. -? 

<Dimm-iztizX':>x. mmmtmKSt.x/^&f 

'?-:^-(r)mxmmimut^imizi:'o . sj^wtc 

[0021] *l%BB<0ffl«ii.DNA5:^A1-|.S«lll{i, 
**W<ofiS*<, -^'f^^O'f yi^x^j'j^HyffiT&iifftL 

v>f :?n>fyi;x^'v3v, ^m9mtm<om 

[0 0 2 2] :^U^m<^Y'yy:^'yx~-/f'-7'yxtm 

co{ST{i<*:iO J: d iz ixvmtl Z t **T'§ S . U t'~ 
/hf*:<oaj3S{i. h7VXi^'x--y^'V>;<.*>f>iHtiSn 

«|i&ai^L. #h7yxi;'x--y^'V>Xtc0it«S5:-r 

s^fctcio. ^^h7y;^i''x:i7^'v':7xtcjt^, ffi 



A'SycoiSTti, j^sgv'>;^St^h5>'Xxx->y:?v 
[0023] *li^BM4»!)*f^t. lttftJwjS?»L^SI 

\&mh^yxi^3i=.-/i'^*>x\L ^a^fcii^- 

4>fc, fiStf«^*»«IY8713h5>';^>''xr..y^'-7 
'>>^{ia«l»tg«Ol=HJ^ffiT*^i2to<c.n7t. tfc. SIY8 

713 h 7 yxi^x - -y v"^ x(±A--df y y yj^oft t 
fctt. mE. ^•^~^yvym(Di&mm(7)mmb^j:':>x\^ 

S^fcS-S^LTV^I.. ::ix<5mi.{i> t=5:*>*>. *S 
5 y;:?. j^'x - y ^ v^xji^-s-^ y y ymcomat'fti' 

k ixmcomm^mL. m^mmm&i/m 

[0024] AiifcWt. *II^B3<0 h 5 yXi^'x--y ^' 
(r)hyyxi^x-'yi^-?^Xi:mi-?'';xn. RX/. M 

mr^xmzm. wm'^^xmz^m-hi^mi:^. 

timi}-i^Kmmmi. uf-A^t^k\y\^-m.n 

»^ H-A 5 y<0ffiTOiS»«:S«-r S i i: J: O . # 

t/fc, mmnzi*). ^m^imt. mmrttDtmi: 
mu ^^-^.yvymjtmix^^o-~y:/iri>z 
k ifiX'^ I. Z<7)I:d ^j:mm^mk IX , L- K wTfil 

[0025] Lfc^mm h^yxi^ 

x-'yif'7^xmiz)5\>yxwmmf^<r)$^mma-i^^ 

9 y^ yj^i"S(OWmk wh'-/hfth w h'-i£^4» 

y (A30P. A53T^M) ir^-ti h 7 x - -y ^' V«> 
«Ofiirftj&!Rffi<7)^56{Cti3y>-C^-ffl-C'J>S. SIY8713 

•?^xiimij-sm.^^y-^ yi:365niixrim9mmti:m 

\->X^mzx^^j--yyt^Zkl}'^^X'S>'0. im 

^^U-~y:fiZ{,:HmXhh, 
[0026] 
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( 1 ) zMs^m^i h a - v7 ^ U'f ym&^mx<^^ 

rn^-^'--&*1-|,^^yADNA (8.1kb)^^fflV^yi (Gor 
don JW, Chesa PG, Nishimura H, Rettins WJ, Maccari 
JE, Endo T, Seravalli E, Seki T, Silver J. Regula 
tion of Thy-1 gene expression in transgenic mice. 
Cell 50: 445-452, 1987.) . 11(7)^ / AmcDt hTk/- 

fcxbaiK?ij(Ti8) ktti/j.m^m^m^\.x\,^i> 

(05) . 

[0027] ie^#^ 1 iZTTs^ilh h hiEma - $^5 

ix\y:f~ywzwm-h^m (A30P^^) mxt 

htzib , OTtcS^^ t M^Sa -i^^^U^ ycdHMZ 

[0 0 28] s.x^yx^mry^-7-im>-y*v- 

H: TGTGGCAGAAGCACCAGGA 4 ) 

S:x-feV>C^Sr9'f"7-A30P-UyN'-X : TCCTGGTGC 

nacccACA (ia?i|##5) 

[00 2 9] r^XS N-y/l^-X^'UT-MI KS (Xh 
y^^'J-y^) l,z^a-:zyytt:\zhiE'ma->'^ 
9\yAy cDNASr^ifflDNAi: LX . A30P-7 :r '7 - K t M13 
R^Or^'fV— b•y^, Mt/t:A30P-Uv\'-X i:M13FO 
r^-f V— b -y b Srfflv^-C^fi^'ixSO^ {cPCRSrtT-^ 
PCRIi, 941c, Itft- ; 54X:. 1^ ; 72iC. l^i-^30-9-'f 

9)i'<r)mt^n-x"iynfz. nt^fifzwmmim^ 

HMDNAtLT. M13F/M13R7-9>fV-S:fflV%T. PC 
R$:1fV\ A30P5X-feyxSiMa->'7^U^> cDNA^ 
n-yS:?f7t. PCWi. 94-C. 1:^)-; 54X:, 14)-;72X;, 1 

[ 0 0 3 0 ] <ji:tc, E?iJ#^ 1 (c^^^ttl. t hiE^Sa 

ySS^ro'jyjssicsas-tSSgM (a53P^^^) im 
xfhtz)f>. m\.z5rct^x^yx^mmxmry^'7 

[0031] 5 X-b yX^^yy V-A53T-7 :J- 7- 
H : TGCTGTGACAACAGTGGa ( i£?y#-^ 6 ) 
SX-feyX^Sr^-^V-ASSP-y-'N'-X : AGCCACTG 
TTGTCACACCA (W^^^l ) 

[00321 A30PSX-feyX^Ma-v-5^'W-<>' cDN 
A^' o-y IrgiSDNAt . ±iBA53T-7 HrV- Hai/A 
53P-'J-'N*-xr7'f"7-S-fflV\t'. A30PS:a<Ol!A<^Kg 
t|5im(0PCRMfP5:fi=V\ Za^P(A30P/A53T)Sr*-rS 



DNA (450bp) BrjtS:HindnUC-CW«38liUJtthThy-l 

yyADNAK«;?ii5i;^^. f/v-x^fvyhu ksi^^q- 

U-^yjtfe^^A'<:^'^'-(phThyl-aSN (A30P/A53T) ) 
^f^Uc (SI) , 

[00 3 31 ( 2 ) »Aita^V-;«&-^f^|g 

5Bt:t7>'^'7y (Aequorea victoria) 43ft<7)31f 7 
^ai^Sr^OEGFP (ii<giibfeffi3t:?Vy-?^®) (Enhanc 
ed green fluorescent protein) cDNA^<!j730bp$'nrffi 
a^V-X7-ttTffifflLf^. pE 
GFP-Basic (^'D->'-f y^'X?y>'N*--) Sr-f>'n^- 
htfflV^T, PCRtio-Caif-y^'ffi^JSr-^tjEGFPCO 
cDNAffiJgt:EcoRIUy;>!r-S-f^;pCAGGS^^'^- (Ni 
wa H, Yamamura K and Miyazaki J: Efficient selecti 
on for high-expression transfectants with a novel 
eukaryotic vector, Gene, 108, 193-199, 1991 ) <OEc 

oRi samz. pcRMmimKitzryx^w-E(^? 

*»^>. Sall-BamHlM^btJ:!. *!j3Kb Brfr (CX-EGFP) ?r 
HURL. ^Aae^^V-;<?- (CX-EGFP) Sr#fc, 
[0034] {3) hyyXi^x~yi''7'7X<0jm 
hyyX'Ja^--yi'-?^Xli ( 1 ) X-'i^t^tlfzZSS^m 
m.a--yjy ya&f SIA'^^' :^~phThyl-aSN (A 
30P/A53T)at^ ( 2 ) •C»^.*l/:atAjlg^"7-*-CX- 
EGFPSr, ji&?^-&^yl/itl : IfciMSt. V'f ^'n^y 
i^x^' 1^3 y (micro-injection) ife{CT, BDF,-7'> 
xWi^mSmz};,'>xmhM:^^ (BDFj) <0 
iltttfH^t 10003 e-^Af^. Jcl:ICR(Sttji-7'>X 

(o.5dpc) mmnz^m^mLti. ^mmwk\ 
9. 5dpc-c-ajgv'>x*>ii>*i«ji3T'4#i^^jsai^7t{i 

S^SaiSSHf-, 129E<OF0V'7Xi&f|jt. ^riJ> 
Xi^x^ y ^'V>Xf^i^«0S3(s:Sf^{iMethods in Enzym 
ology Vol 225 "Guide totechniques in mouse develop 
ment" edited by Paul N. Wassarman, Kelvin L.DePainp 
hi lis. Academic Press. INC.fcJgtTHMLJt. 
[0035] t#^>ix;tl29E«OF0V>7X«EGFP<O^iSSr3 

fcSr^V^iftr^'fV- (7jr7-H :TGG ATG TAT TCA 
TGA AAG GA (ie?lj#-t8 ) ; ^JJi-X : CCA GTG GCT GC 
T GCA ATG aC {EM^^9 ) ) . SX/. EGFPjtfi?^ 

^mm\<r>-m^z^-JK^tzr^^ v- ( 7 * 7- h : tg 

G TGA GCA AGG GCG AGG AG (WM^^l 0 ) ; 'JA'- 
X : TCG TGC TGC TTC ATG TGG TC (lE^S-tl 1 ) ) 
SrfflV^^tPCRtCT . #A§iXJtt ha-yyt 9 U'f yitfe 
^tEGFPjte^SHASrliigtit. PCRIi, 94X:. Vft ; 
52-0. 14i-:.72X;. l^^BSI^-f^^K^RiBJfefrTffo 
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[0 0 36] ^<7im^. m^i^LX^^tzhyyxi^x 

X\yx.--j9'7^7^ff'mm<r,m-Wm\Zi.'>X. % 

3E$-t#fc. Z.(r>bh. ^hiZ. ISITO (4) tl^tfe 
■ft^. i^^fiWlWRt/^ ( 5 ) ^Tiil^tc J: 0 . Mt^ 

[00 37] (4)M:^.mm^mm 

<Op*><7)l^i^'J)SSIY8713V'>X(COl,^T, *ia-x 

^yvAvm.^s^\^tz^wmamm (Baba m, 

Nakajo S, Tu PH, Tomita T, Nakaya K. Lee VM, Troja 
noM^i JQ, Iwatsubo T. Aggregation of alpha-synucl 
ein in Lewy bodies of sporadic Parkinson's disease 
and dementia with Lewy bodies. Am J Pathol 1998 A 
pr:152(4):879-84.; Shoji M. Harigaya Y. Sasaki A. 
Ueda K, Ishiguro K, Matsubara E.Watanabe M, Ikeda 
H, Kanai M, Tomidokoro Y, Shizuka H, Amari H, Kosa 
kaK, Nakazato Y, Okamoto K, Hirai S. Accumulation 
of NACP/alpha-synucleinin lewy body disease and lu 
Itiple system atrophy. J Neurol Neurosurg Psychiat 
ry 2000 May :68(5):605-8.) Srffo/c. -^tahh. Jia 
-v'jt^'W yty^'D-'^/Ha:* (LB5(»:n:^*A-^ 
jj-a) ^ABC eliteSlfe-7'^Xdf7h (7-f3i^tt) 

m (Nissie, HE) xnmmwiifzmi^iPti&Ltz. 
y V ym/Dmz^ htihv ^^-'hm'^mmmmx'm 

mtltz {02c.e.f) . 34>tC, liB'»fc:WlH*SfcUh' 

4f (tyrosine hydroxylase) (a2g) iiii^-^:fX^y 
XP (substance P) (021) ^feS^T{i*«S«tt^K 

nXWif^hfi (021) . 4f*ll;<fflS&-?'>xt'«l*l 

nKWifim^^tift (112k) . :.tihmxmm.w^ 



[ 0 0 3 8 1 WT. m2izip-t^^mmii-h, 

a.SIYSTlB^V^X; a-xjf^'M ya-v'lf ^'W 
y^^^fe (LB509). xl2. mWj:a-=y^^\y^y 

<r)mmi^smmjm'7'^xx-m)i>ixh. 

\).t^Y^yXif3.--y9-^^X;a-i^^i'V^y^ 
S^(LB509). xl2 

c. SI YSTIB^^V'^'X : a - -^5 ^ y^^&k^ (LB5 

09). x2oo. m^mzv\^->mifim^^tih. 

lftfe(LB509), x200 

e. mmimr?^x: Nissi^fe, xioo. mm\z%. 

f. SIYSTlB^lKV^;^: HESJfe. x200. HEftt^^iX 

g. SIY8713^«g-7'>X; f-oi/^Vh Fo^^f fe'^feS 
Ifefe. xlOO. i^=SrigT*«WK$ti*. 

7— t'^^^. xlOO, i. SIY87B5^^V'>X; IfT'X 
^yXP^fegS^. xlOO 

j. ^^h5yxj/x-«y^''7'>x; ifrx^^yxP^MSSi 
fe, xlOO 

k. SIY8713^iKV'?X;||g|Bfl„ x33000. m^WlCU 
1. SIY8713*^-7»;7X;«^J., xl2p00, ^SrtfctS 

[0039] (5)ff«lSI» 

(4) T#A,^^/cSIY8713^^^V•>X(^OV^T, O-:? 
-o-y K{2<}:l.ffl&^iieffo^. HiiSftti. TRED M 
ILL FOR MICE 7600 (ugo basiie, biologicalresearch 
apparatus^. S^y. -iJ^UT) SrfflV^fc. SliiJi. 1 

f, 9ivmzxuvY^m^^^. i^^-cov^x 

h 7 yx X X - -/ ^' V ^XTR^Bo^N h 7 yx i/'x - 

•y^-7^x{z\!cKx. m^mz-m^^mim^yif 

m>htltz (P<;0.01,I13) . SIY8713m«tV 

[004 01 (6) lart^ra-zursyoa!!^ 

V'>XlSCfc{t§lHrt*f-3-;l^75 y<oa!l^$-1t-5 
yi. h7yXi;x--y^'amH3 (^fh^yxi^x-'y 
^ ) 'T'^XlgKV'f ^' D'^X-rSgSt (9.0 kW. 0.42 
#, NJE 2603, New Japan Radiott. IW^, B*) Ltz 
tk. ^'>x-&»giJL, IsaSriBJ^Uv:. ^ti^tinU<r) 
Umz^\^. 1 ml C00.05 M ]gia^e!i:10nmol/10 fx\ 
c7)3T;;-ft;xf-;L'*^:3tl>' (ethylhomocholine iodidea 
s ) it^tX, «i#aJSSi^(US-300T, Nisseitt, « 
SC. 0*)T-«cfisL. 17.300 g , 4* C , IS^TSS'^ 
Lit. ±?t*0.45 /xiB «05 ^)Hi7y 4 tVf-^mLt: 
Wt., 5n\Ci^y'T!Vi^M:^f^—)VT^y(^\&±Toc 
hemical detector (LC-Ea)|t)Srmft/iHPLCfcfI*>a 
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A^T^m^^mMUz. m^^uzim^:. 2 mi co\ ma 
OH xmmni. ^y^^^^m&m&uz (Bio-Rad p 

rotein assay kit, Bio-Radft, Richmond, AVytfU 

:::7. icol^^. 10yHS&SIY8713^^'7'>XcO 

m^iiV-J^iytm^t^TmiX^^fz (04) . 
[0 04 11 (7)GFPt::J:Sb^yx>''x-'y^V'> 

m^msmiB^hm^^xiz. 365nmcom9mmMt. gf 

SEQUENCE LISTING 
<;110>; Nikio SHOJI; Masaki IKEDA; Shuichi YAMADA 
< ; 120> ; ^ N'-^ y y ym^^ f)V h 9 y i^' x - 9^^X 
<;130>; P-9422 
<;160>; 11 



[0042] 

^xhi « u>f ymm=f<7)rm^mMBrFif^ 
mx^tix^^i. ub-/h«ccoajs. mumr/mi^ 
v-^^iycom'i:nmth^^-^yvym'^Tf\^hy 

i:m\^^fzy^-^yvymi&smcox9 v-z:^yi^iimifi 

[00431 



[00441 



[00451 



<;210>; 1 
<;211>; 130 
<;212>; PRT 
<;213>; Homo Sapiens 
<;220>; 

<;223>; alpha-synuclein protein 
<;400>: 1 

Met Asp Val Phe Met Lys Gly Leu Ser Lys Ala Lys Glu Gly Val Vail 

5 10 15Ala Ala Ala Glu Lys Thr 

Lys Gin Gly Val Ala Glu Ala Ala Gly Lys20 25 

30Thr Lys Glu Gly Val Leu Tyr Val Gly Ser Lys Thr Lys Glu Gly Val 
35 40 45Val His Gly Val Ala Thr Val Al 

a Glu Lys Thr Lys Glu Gin Val Thr50 55 
60Asn Val Gly Gly Ala Val Val Thr Gly Val Thr Ala Val Ala Gin Lys65 

70 75 80Thr Val Glu Gly 

Ala Gly Ser He Ala Ala Ala Thr Gly Phe Val Lys 

85 90 95 

Lys Asp Gin Leu Gly Lys Asn Glu Giu Gly Ala Pro Gin Glu Gly He 

100 . 105 110 

Leu Glu Asp Met Pro Val Asp Pro Asp Asn Glu Ala Tyr Glu Met Pro 

115 110 115 

Ser Glu Glu Gly Tyr Gin Asp Tyr Glu Pro Glu Ala 
120 125 130 



<;210>; 2 
<;211>; 13 
<;212>; DNA 
<;213>: Homo Sapiens 
<;400>; 2 
aaccatgaac ctg 



13 



[00461 



<;210>: 3 



<:211>: 13 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; PCR primer 
<;400>; 3 
aagcttctag ate 

[0047] 

<;210>: 4 
<;211>; 19 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; PCR primer 
<;400>; 4 
. tgtggcagaa gcaccagga 

[0048] 

<;210>; 5 
<;211>; 19 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; PCR primer 
<;400>; 5 

tcctggtgct tctgccaca 

[0049] 

<;210>: 6 
<;211>; 19 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<:223>; PCR primer 
<;400>; 6 

tggtgtgaca acagtggct 

[0050] 

<;210>; 7 
<:211>; 19 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; PCR primer 
<;400>: 7 

agccactgtt gtcacacca 

[0051] 

<;210>; 8 
<;211>; 20 
<:212>: DNA 

<;213>; Artificial Sequence 
<;220>; 
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10052] 



<:223>: PCR primer 

<;400>; 8 

tggatgtatt catgaaagga 

<;210>: 9 

<;211>; 21 

<;212>; DNA 

<;213>; Artificial Sequence 



20 



[0053] 



[0054] 



<;220>; 

<;223>; PCR primer 
<;400>; 9 

ccagtggctg ctgcaatgct c 

<;210>: 10 

<:211>: 20 

<;212>; DNA 

<;213>; Artificial Sequence 

<;220>; 

.<:223>: PCR primer 

<:400>; 10 

tggtgagcaa gggcgaggag 



<:210>; 11 
<;211>; 20 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; PCR primer 
<:400>: 11 

tcgtgctgct tcatgtggtc 

[00551 

[HI] mm. mxM&^^yxhyi^hi^tm 

[02 ] I12{i. SIY8713^8iE^'>Xc7)^fegS^Sr^ 

DA: H->'N'5y(Dopamine);NE: y;UXtr;t^7 U y (Nor 
epinephrine). 5HT: -fen (Serotonin) , Ach: T 
^^)Va U y(Acethlcholine) 
CN: WRS^SjS® (control cerebral cortex), CT: h 
^yX5/x:::.7^'V^X:^jia>S®(transgenic mice cer 
ebral cortex); HN: JtMlft^ (control hippocampus), 



21 



20 



20 

HT: h^yxi/^x^^y ^'V^X?S.S(transgenic mice h 
ippocampus): MTN: JtH^^'flw^^^ (control midbrain-th 
alamus), m: b7:/Xxx-y ^'vn7Xff']K1g^(tra 
nsgenic mice midbrain-thalamus); SN: ^,^ll^f^(co 
ntrol striatum), ST: b^yXi/x::::^/ ^^^'^XiK^ 
t!|s(transgenic mice striatum); HyN: MWSiMT^ii^o 
ntrol hypothalamus), HyT: h5yXi/x-7^'^'>X 
^flrFgB(transgenic mice hypothalamus); MPN: it^S 
l§Sffi(control medulla-pons). MPT: h^^Xi^'x:::^ 
^y^' V>X|§@tt(transgenic mice medulla-pons); Ce 
N: JtSS^Mw (control cerebellum). CeT: h^yx$/x 
7 ^V^X/Ma (transgenic mice cerebellum); WN: 
J^BS^Iw (control whole brain), WT: h^VXxx- 
^y^'V'^X^lH (transgenic mice whole brain). 
[05 ] 05<±. b Mhy-liSe^oSgMffiJUS^t 
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imi] 



D— ^— Pv IFHM 




40' 

30- 



[1141 



A SOD 

SCO 

I 



1 



HI. 




CN GT Wt HriCIIMITSN ST HvMHj^HmyrTOMGaTWN WTT 
BHT 



CN CT HN HTimMTT6N ST HyMHirTllf»Ni«»lO»NCtTWW WT 



ACh 




1 



iji 



[05] 



(ireB:nHi:3H» 



(a 2) )03- 

m2] 



1 99460 (P2003-2>60 






iaiilji1jPJBaiilS:2-2-i 

i72)fkm mm m 

liff«|7lj±/hajl-23-9 



Fi^-MP^) 2G045 AA29 AA34 AA35 BBIO CB17 
DA13 DA36 FB02 
4B024 AAOl BA80 CA04 DA02 FA02 
FAIO GA12 HA17 



